Fatty acid remodelling of phosphatidylinositol under conditions of de novo synthesis in rat liver microsomes.
Phosphatidylinositol (PI) is initially synthesized in mammalian cells with a fatty acid composition similar to that of its precursor, primarily monounsaturated forms of cytidine diphosphodiglyceride (CDP-DAG). However, at the steady state, over 80% of PI exists in the 1-stearoyl, 2-arachidonoyl form. The fatty acid remodelling of PI is due to a number of deacylation/reacylation mechanisms. In the preceding paper we demonstrated that de novo synthesized PI is rapidly deacylated and subsequently reacylated. In this report we present further evidence that cycles of deacylation and reacylation are involved in the remodelling of PI. Incubation of microsomes with CDP-DAG of different fatty acid composition results in quantitative and qualitative differences in lysoPI formation. Additionally, analyses of the resulting lysoPI and PI species reveal that multiple species of fatty acids are incorporated into the 1-position of both PI and lysoPI. Addition of acylation cofactors (fatty acyl CoAs or ATP plus CoA) potentiate reacylation in this system. The addition of stearoyl or myristoyl CoA during de novo synthesis of PI results in the incorporation of these added fatty acids into the I-positive of PI. In addition, some evidence is presented that multiple mechanisms for remodelling of the 1-position of PI may be active in the microsomes, including ATP- and CoA-dependent acylation, ATP-independent, CoA-dependent acylation and CoA-independent mechanisms. Finally, the disappearance of only a subset of lysoPI species upon the addition of acylation cofactors suggests that the reacylation step exhibits some substrate specificity.